###### Strengths and limitations of this study

'Klar bleiben' focuses on older adolescents (aged 16 years and above), who are legally allowed to buy and publicly consume certain alcoholic beverages (beer, wine).'Klar bleiben' addresses four levels (classes, individuals, teachers and parents), and aims to foster social norms that encourage responsible drinking.The cluster randomised controlled design accounts for differences between participating individuals, classes and schools.All data will be obtained via self-reports, which increase the risk for systematic bias, for example, recall bias, when reporting substance use behaviour.The study will be conducted in two federal states, which are not representative of the target age group in Germany, and thus conclusions will be limited.

Introduction {#s1}
============

There is vast research on the prevalence of alcohol use and abuse among children and adolescents. In their 2014 status report, the WHO found that about 70% of European adolescents between 15 and 19 years of age drink alcohol on a regular basis, whereas about 31% practice heavy episodic drinking, also referred to as binge drinking (at least 60 g of pure alcohol on a single occasion in the last month).[@R1] Such drinking behaviour can have harsh consequences; it is associated with academic failure,[@R2] cognitive impairment,[@R3] physical injuries and sexual risk behaviour[@R4] and leads to higher risks for violent incidents and other substance use.[@R5] Prospectively, hazardous drinkers have an elevated risk of alcohol misuse and dependence later in life.[@R6]

Binge drinking or heavy episodic drinking, in particular, often emerges in adolescence: prevalence increases from childhood through adolescence and finally peaks in early adulthood (around 21--25 years). Adolescent drinking is often determined by social reasons, for example, belonging to a group or expressing conformity to perceived social norms.[@R7] [@R8] In these social contexts, drinks are often consumed to let loose, to facilitate contact or to enjoy oneself. In recent years, investigation of habits like drinking games, preloading or predrinking has increased. Drinking games connect alcohol intake with a time factor, as a large amount of drinks is consumed in a relatively short amount of time. Preloading or predrinking describes the behaviour of assembling and drinking before social events such as going to a party or a nightclub.[@R9]

In Germany, wine and beer can legally be bought and publicly consumed at age 16, and spirits and other liquor at age 18. Thus, alcohol prevention for late adolescents (16+ years) in Germany should focus on abstinence, as well as encourage responsible drinking, for example, no binge drinking or heavy episodic drinking, and sobriety in certain situations such as driving, working or being at school. In addition, experimentation with alcohol represents an adolescent developmental task on the way to adulthood---testing one's limits is a normal part of growing up.[@R10]

Since drinking is often connected to social contexts, the school setting seems to be an ideal place for hazardous alcohol use prevention. Social enhancement or conformity motives, evoked by social situations, are very often linked to hazardous drinking behaviour, underlining the importance of social norms-based approaches.[@R11] As of today, there are manifold school-based programmes for alcohol prevention, and there are even some meta-analyses that discern successful programmes from less successful ones.[@R12] According to these, a successful school-based intervention should: (1) incorporate motivational aspects, (2) focus on peer factors (peer involvement, social norms and peer affiliation) and (3) include social skills and behavioural aspects, for instance, alcohol-related refusal skills.

However, only a few of these prevention programmes target older adolescents[@R14] [@R17] and, in addition, most of them are conducted in countries where the purchase and consumption of any alcoholic beverage is illegal for the target population, for example, in the USA. As of today, rigorous evaluations of such programmes, like the Drug Abuse Resistance Education (DARE) programme in the USA, did not show any significant results for relevant alcohol use criteria.[@R18] [@R19] However, Brief Alcohol Interventions deliver promising results in short-term and long-term evaluations,[@R14] but solely if based on motivational enhancement therapy and if implemented in individual form, suggesting differential effects of brief interventions.

The programme 'Klar bleiben' ('Stay clearheaded'), on the other hand, focuses exclusively on older German adolescents (16+ years), who are legally allowed to buy and consume certain alcoholic beverages. The programme includes class-based educational lessons, a collective class commitment with regard to drinking behaviour, and a lottery with prizes as incentives for classes which finish the intervention successfully.

Hypotheses and aims {#s1a}
-------------------

With this study, we want to evaluate the effectiveness of the 'Klar bleiben' prevention programme in grade 10, via a two-arm cluster randomised controlled trial with baseline and postassessment. All measures are listed in [table 1](#BMJOPEN2015010141TB1){ref-type="table"}.

###### 

Measures

  ------------------------------------------------------------------------------------------------------------------------------------------------
  Construct                                         Measure (acronym) (source)
  ------------------------------------------------- ----------------------------------------------------------------------------------------------
  Gender, age                                       

  Migration background                              [@R32]

  Socioeconomic status (parental education)         [@R31]

  Subjective socioeconomic status                   Subjective Socioeconomic Status scale (SSS-Scale)[@R33]

  Alcohol (lifetime prevalence, current drinking)   [@R34]

  Binge drinking                                    [@R37]

  Problematic and hazardous alcohol use             Alcohol Use Disorders Identification Test-Consumption (AUDIT-C)[@R38]\
                                                    Brief alcohol screening instrument for medical care (BASIC)[@R39]\
                                                    CRAFFT-Screening Test---German version (CRAFFT-d)[@R40]

  Consequences of hazardous drinking                Original items[@R41]

  Peer susceptibility                               [@R42]

  Social norm                                       Original items[@R35] [@R43]

  Personality characteristics                       Big Five Inventory-10 (BFI-10)[@R44]

  Descriptive norm                                  [@R35]

  Parents' and siblings' alcohol use                [@R35]

  Substance use profiles                            Substance Use Risk Profile Scale (SURPS)[@R45] [@R46]

  Drinking motives                                  Drinking Motive Questionnaire Revised Short Form (DMQ-R SF)[@R47]

  Drink refusal self-efficacy                       Drink Refusal Self-Efficacy Questionnaire---Revised in an adolescent sample (DRSEQ-RA)[@R48]

  Alcohol expectancies                              Alcohol Expectancy Questionnaire---German version (AEQ-G)[@R49]

  Class climate                                     Youth Self Report---German version (YSR-G)[@R50]

  Bullying and victimisation                        Original items[@R35]

  Use of other substances                           Original items
  ------------------------------------------------------------------------------------------------------------------------------------------------

### Primary outcomes {#s1a1}

The change in hazardous drinking behaviour from baseline to postassessment will primarily be assessed via the change in the frequency of hazardous drinking or binge drinking (cell frequencies and overall mean scores), and via the Alcohol Use Disorders Identification Test-Consumption (AUDIT-C) sum score. In addition, alcohol-related consequences will also be regarded as a primary outcome. They will be assessed via a modified version of the Rutgers Alcohol Problems Index (RAPI; sum score) and the CRAFFT-d (sum score). All of these measures will be applied at baseline and postassessment.

These primary outcomes have been chosen because of their high clinical relevance in the target population. Thus, the hypothesised effects on primary outcomes in the intervention group compared with the control group comprise: A reduction in hazardous drinking behaviour, that is, less binge drinking, less heavy episodic drinking, less frequent drinking.A reduction in alcohol-related consequences, that is, headaches, memory loss, nausea, drunk driving, etc.

To further explore adolescent drinking behaviour and to examine potential confounding variables, the following secondary outcomes and covariates are included.

### Secondary outcomes {#s1a2}

General alcohol use (lifetime and current drinking), social factors (peer susceptibility, social norms, estimated descriptive norm), alcohol-related cognitions (drinking motives, drink refusal self-efficacy, alcohol expectancies) and use of other (psychotropic) substances including cigarettes, marijuana and other drugs.

### Covariates {#s1a3}

Sociodemographic characteristics (gender, age, (subjective) socioeconomic status, migration background), environmental, school and familial factors (parents' and siblings' alcohol use, class climate, bullying), individual and personality factors (negative thinking, anxiety sensitivity, impulsivity, sensation seeking, Big Five).

Methods and analysis {#s2}
====================

"Klar bleiben" was designed by the Institute for Therapy and Health Research in cooperation with the Federal Centre for Health Education (BZgA). The intervention comprises 9 weeks and targets the adolescent population on four levels: class, individual, teacher and parents ([figure 1](#BMJOPEN2015010141F1){ref-type="fig"}).

![Overview of the intervention\'s components.](bmjopen2015010141f01){#BMJOPEN2015010141F1}

Class {#s2a}
-----

The main component of the intervention is a class commitment with regular monitoring. At the beginning of the intervention, each participating class agrees to refrain from hazardous drinking patterns for the next 9 weeks. This commitment is fixed in a written class contract. Classes that comply with their commitment for the whole 9 weeks are rewarded with attractive prizes in a lottery.

Since compliance is crucial to winning a prize, it is monitored on a regular basis: every fortnight, each student indicates whether he or she has complied with the class commitment or not. These individual reports are counted and reported as class-level frequencies to the project staff. If more than 10% of a class has not complied, the entire class drops out of the lottery. Moreover, all classes are encouraged to voluntarily submit creative projects dealing with alcohol use in adolescence and its consequences. Classes with the most interesting or innovative submissions will be rewarded with a special prize, independent of their compliance to the initial commitment. Hence, even if a class fails to comply, it may still win a prize.

Besides, each class takes part in up to four educational lessons: Social presence and social norms

The aim is to sensitise students to the presence and connotations of alcohol in modern society and everyday life. Hence, this lesson focuses on factual alcohol use norms, as well as famous aphorisms and examples of alcohol use in society. 2. Advertisements and promotion

Exposure to alcohol-related advertising is associated with increased consumption rates among adolescents.[@R20] Moreover, advertisements suggest positive results of alcohol use. Thus, adolescents are encouraged to investigate and reveal hidden messages and strategies in diverse forms of advertising in order to reflect their own behaviour. 3. Alcohol expectancies

Alcohol expectancies play an important role in adolescent substance use: positive alcohol expectancies are quite common in this age group, and are linked to earlier onset and problematic drinking.[@R21] [@R22] Thus, this lesson focuses on personal expectancies, risks and norms associated with (hazardous) alcohol use. 4. Drinking motives

Students are invited to discuss and reflect on their own drinking motives, as well as general drinking motives in adolescence. Examples of alcohol (mis)use will be analysed and discussed and should help the participants to clarify their reasons for drinking, and consequently develop and practise adequate coping strategies.

Each lesson takes about 45 min and will be conducted by the teachers of the participating classes. At the end of the intervention, each teacher is asked to state which lessons were conducted. The educational lessons are not mandatory.

Individual {#s2b}
----------

In addition to the class commitment, each student receives an individual contract, in which he or she can determine a personal goal for the duration of the intervention. For example, if one was abstinent before, a goal could be to stay abstinent, whereas if one was drinking heavily on the weekends, one could aim to reduce this amount to 1 or 2 drinks an evening. This contract remains private.

Teacher {#s2c}
-------

The headmaster and teaching staff of each participating school will receive information on the background, material and aims of the programme. Teachers are also invited to comply with the class commitment, and hence represent role models for their students. Additionally, participating teachers will receive an introductory seminar for conducting 'Klar bleiben', suggestions on how to present and implement 'Klar bleiben' in their classes, plus further information on alcohol-related education.

Parents {#s2d}
-------

Parents will also receive information on the background, material and aims of the programme, and the accompanying assessments. In addition, they will receive suggestions on how to discuss responsible drinking behaviour with their child.

Study design {#s2e}
------------

This evaluation trial for 'Klar bleiben' is a two-arm two-wave cluster randomised controlled trial. Individual data at each wave are nested at the class and school level. To avoid contamination of experimental conditions, schools are the unit of randomisation. Thus, all grade 10 classes of a participating school are allocated randomly to either the intervention or control group. Classes in the intervention group will take part in the 'Klar bleiben' programme, while the control group receives 'education as usual' without further intervention. Both groups will be surveyed twice, once before (baseline assessment) and once after (postassessment) the intervention. These surveys will be conducted as individual self-reports in each class, administered by trained staff of the Institute for Therapy and Health Research. Process evaluation will be conducted after the intervention: intervention classes will be asked to evaluate the intervention and participating teachers will be asked to evaluate the implementation and the quality of the material and educational lessons and the intervention altogether. The study design and timeline are depicted in [figure 2](#BMJOPEN2015010141F2){ref-type="fig"}.

![Study design.](bmjopen2015010141f02){#BMJOPEN2015010141F2}

Sample size calculation {#s2f}
-----------------------

One basic assumption in analysing nested data is that data within clusters, for instance, classes or schools, are more similar than between clusters. This clustering effect can statistically be described as 1+(m−1)p, with *m* referring to the number of units in a cluster, that is, students within a class, and p to the intraclass correlation coefficient (ICC).[@R23] On the basis of prior research, the expected *ICC* for substance-related outcomes is approximately 0.015.[@R24] On average, a class approximately comprises 20 students with parental consent, thus leading to a clustering effect of 1.285. Assuming a significance level of *α*=0.05, a statistical power of 0.80 and a small-to-medium effect size (*Cohen\'s* d=0.30) according to meta-analyses of school-based alcohol prevention programmes,[@R12] [@R15] [@R16] [@R25] the estimated sample size considering the clustering effect is N=2506 (k=125 classes). We confirmed this result via a computerised sample size calculator.[@R26] Finally, we estimated a dropout rate of 15%, based on previous studies,[@R27] [@R28] resulting in a total sample of N=3000 students and k=150 classes. To achieve a sample of this size, a total of 665 schools will be invited to participate.

Procedure and participants {#s2g}
--------------------------

The target population comprises all 10th graders aged 16+ years in secondary schools in the federal states of Schleswig-Holstein (SH) and Lower Saxony (LS), Germany. All schools with 10th grade education in SH will be invited (n=331). In addition, a comparable number of schools with grade 10 education from four districts in LS (n=334) will be invited. Headmasters of the respective schools will receive invitational letters, information material on background, methods and aims of the study, and copies of the approval letters of the Ethics Committee and their respective Ministry. Schools that agree to participate are obliged to give written consent, and thereby accept the study design and procedure that is, the means of randomisation. Moreover, they will be asked to state the number of grade 10 classes in their school, the names of the respective class teachers and the number of students per class. All grade 10 students of the participating schools will be included in the study. If schools do not wish to participate, they will be asked to explain their reasons for declining. To encourage participation, all participating classes will receive a financial incentive of 100 € for participating in both assessments. To conduct non-responder analyses, all invited schools will be asked to provide basic data about school type, size, number of grade 10 classes, number and ethnic composition of student body and number of teachers, as well as the extent of general health education. Participating schools will be stratified by federal state, school type and number of grade 10 classes, and randomly allocated to either the intervention or control group.

Besides, parents (and students 18 years or older) will receive a letter explaining the study. If they give or refuse permission to participate, they signify this by signing a prewritten statement. If participants refuse to take part in the study, their data will not be registered.

Randomisation and stratification {#s2h}
--------------------------------

All participating classes will randomly be assigned to either the control or intervention group (allocation ratio 1:1) via the computational software 'Randomization in Treatment Arms',[@R29] which produces a random allocation sequence for stratified randomisation. Schools will be used as the unit of randomisation, in order to avoid interference between the control and intervention groups. Moreover, the sample will be stratified according to the federal state, the type of school and the number of grade 10 classes per school, to balance both groups. The randomisation will be monitored by the principal investigators, and the resulting allocation will be noted.

Data collection, entry and storage {#s2i}
----------------------------------

Schools will be recruited and randomised between September and October 2015. Then the baseline data will be collected in both groups between November and December 2015. The intervention programme 'Klar bleiben' is scheduled for January--March 2016, with the control group simultaneously attending the usual curriculum. Finally, post-test data will be obtained between April and May 2016. A data monitoring committee will not be necessary for two reasons: first, this is not a blinded study, and second, it is a short-term, non-invasive intervention with the opportunity to quit at any time without any negative consequences or side-effects. All data will be entered electronically by trained personnel at the Institute for Therapy and Health Research, where the original forms will be stored. Data entries will be reviewed to check data plausibility and guarantee sufficient data quality. The final data set will be stored for 10 years after study completion. All principal investigators will have access to the final data set. On request, school-level data will be presented to the participating schools as mean scores.

Measures {#s2j}
--------

Data on federal state and school type will be assessed at the recruitment stage; all other measures will be obtained via anonymous self-report questionnaires. Most measurement tools have previously been tested to assure sufficient reliability and validity. To be able to connect baseline data to post-test data---while guaranteeing anonymity---each student creates an individual seven-digit code.[@R30] An overview of all measures for baseline and post-test assessment can be found in [table 1](#BMJOPEN2015010141TB1){ref-type="table"}.

Process evaluation {#s2k}
------------------

The quality of implementation may have great impact on the intervention\'s results; thus, teachers will be asked to rate the implementation of each educational lesson and the intervention altogether via Likert scales. Moreover, participating teachers and students will be asked to provide information about the acceptance and feasibility of the intervention, as well as ideas and suggestions for further improvement. To check the honesty of students in reporting the compliance with their commitment, they will be asked to retrospectively assess their honesty and the honesty of the other participants during the intervention. To identify bias, responses of students with very high and very low scores (via percentiles) will then be compared via Student t tests for independent samples.

Statistical analysis {#s2l}
--------------------

Statistical analysis will be conducted with Stata V.14[@R51] according to the intention-to-treat paradigm. Program efficacy will be tested via a repeated measurement, nested mixed-effect multilevel regression model with the schools, classes and individuals levels, and random intercepts for these three levels. Experimental group and other covariates will be included as fixed effects. Baseline differences between the intervention and control groups, as well as attrition will be analysed via appropriate tests (for example, χ^2^, Student t tests for independent samples). Complete case analyses will be performed, unless missing data are high (\>30%), and data are missing completely at random or missing at random, in which case multiple imputation will be applied.

Ethics and Dissemination {#s3}
------------------------

Schools and parents will be fully informed about the trial. Depending on the federal state, parental consent will be given via active (LS) or passive (SH) agreement. Students without parental consent and students who do not want to participate are excluded from all data assessments. Anonymity is guaranteed at all times, because students will only be registered via a self-created individual seven-digit code. Additionally, findings of the current study will be disseminated through peer-reviewed publications and conference contributions.

Discussion {#s4}
==========

This study protocol documents the two-arm cluster randomised controlled trial with baseline and postassessment for 'Klar bleiben', a school-based prevention programme for hazardous alcohol use. The programme targets German adolescents in grade 10, aged 16 years and above, who are legally allowed to buy and consume beer and wine in public. Therefore, a major aim of the programme is to promote responsible drinking behaviour. It is expected that participation in the intervention group leads to a reduction in hazardous drinking behaviour (less regular drinking, less heavy drinking) and alcohol-related problems and consequences. To reach this goal, the programme is built on four components that have been empirically linked to adolescent drinking: classes, individuals, teachers and parents.

Although evidence in favour of school-based prevention is mixed for universal prevention programmes,[@R12] there are certain aspects that seem to be associated with programme success and that are also incorporated in 'Klar bleiben': social skills and norms, behavioural norms, peer affiliation and motivational enhancement.

Moreover, while most other prevention programmes take place in the classroom but focus on individual experiences with alcohol, 'Klar bleiben' centres on a class-level intervention where the whole group has to stand together to fulfil its commitment and to win a prize. Studies on similar interventions, for example, the Smokefree Class Competition, showed that a class-level design activates a social norm of desirable behaviour---in this case, responsible drinking behaviour---which encourages students to oblige.[@R52] Additionally, these competitions may promote cohesion within classes, which is positively associated with individual well-being.[@R55]

Although there are up to four educational lessons, they are not mandatory for participation; therefore, 'Klar bleiben' is not as time-consuming as other programmes and easy to implement for teachers. However, the extent of teacher involvement and integration into regular school life may prove to be an important moderator of programme success. By evaluating the implementation process, such third variable effects are considered.

Nevertheless, a main limitation of this study is the assessment via self-reports. There is an increased risk for systematic bias, such as recall bias, although self-reports have previously been shown to be reliable and valid measures of adolescent drinking.[@R56] [@R57] Also, since participation is voluntary, non-compliance could become an issue, in particular in groups or classes where a large portion of students report (regular) heavy drinking. Although these classes may drop out of 'Klar bleiben' at an early stage, or they may not be able to win a prize in the lottery, they are still invited to submit creative projects dealing with alcohol use in adolescence, which may lead to secondary treatment effects or at least promising trends. In addition, teachers are encouraged to teach the prepared class courses, regardless of the class commitment, and to invite their students to reflect on their own actions and associated consequences. Subgroup analyses will prove whether there are differential effects depending on the initial level of consumption or the quantity or quality of implementation. Finally, this study will be conducted in two federal German states, which are not representative of the German population. However, if 'Klar bleiben' proves to be successful in reducing hazardous drinking patterns, the programme could be disseminated to other states, and be validated in a larger, nationally representative sample of adolescents, or via long-term follow-up (12+ months) to test the robustness of its effects.
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